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(54) OPTICAL RECORDING MEDIUM AND 

RECORDING AND REPRODUCING METHOD 



(57) Abstract: 



PURPOSE: To obtain an optical information recording 
medium for making recording, reproducing and erasing 
of information in both of the groove parts and between 
the grooves of a substrate by irradiation with a laser beam 
and a recording and reproducing method using the 
same. 

CONSTITUTION: This optical recording medium is 
constituted by successively laminating a lower dielectric 
protective layer, phase transition type recording layer, 
upper dielectric protective layer and material reflection 
layer on a transparent substrate 1 formed with the 




grooves. Both of the parts on the grooves and between 
the grooves are used as recording regions and the 
recording, erasing and reproducing of the information are 
made by irradiation with the laser beam of a wavelength 
of ^700nm. The width of the grooves is specified to 0.1 
to 0.7^m, the spacing between the grooves to 0.1 to 0.7^i 
m and the depth (d) of the grooves to )J7n<d<)J5n 
(where, ?.: the wavelength of irradiating light, n: the 
refractive index of the substrate, d: the depth of the 
grooves). The phase difference a of the reflected light 
from the unrecorded regions and the reflected light from 
the recorded regions is specified to (m-0.1)^< a <(m+0.1)^ 
(m is an integer). 
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#*E»S«i LTfflV\ 7 0 0 nmJEJLT<08tft(0U— 

(1) i*«#0. 1/iinSUbO. 7 #miiKT* «Bfl«>BB 

BlTic:^1-3jF««:*:«fc * 10 

(in — 0 . 1 ) K S« ^ (111+ 0. 



(2) ffl?8-3 2 9 5 2 8 

2 

* IS 1 ] X / 7 n < d < X / 5 n 

(2) TE-C^SnaTfelEiifflSc^foOKJi'JttEft 
a= (*Eft8a«d»f>OS»*Offiffi) - (Eft««j&> 
5 

[»2] 



1) 



[»#S2] ififiAOI!BJWu-if-3t(0 5t, WEE 
aB'eKJK$tL5Jt*S:Eft/i^r^i/7T^ft'C*)-5 
Jf^SrA. , E»S^ff£ H l«ffi-C*S»&SrAo" £ Lfc 

a. a* 

[S3] 0. 84 S A c /A a < 1. 0 1 

■v?*>5!8#« i E*tf>#E«$Jt» a 

[If** 3] StrEE»/i*S Ge, Sb, Te^M 
^t-t-*-&^?>4 0, «P*3ft s 2 0±5 n in "C- A Sit* 
*I l ifcfj 2 tcEfcOftESJSEtt:, 

[IS**B4 ] fi(rE5ft«^ A 1 £ T i SfcfciT a <0& 
^-Cfc9, T i £fc&Ta CO^&SflSO. 5 — 3. 5 a 
t C t i~ 3 If **I l - 3 aso^-f 

<-Ett<0*E»8£fr 3 

[11**1 5 ] SftETffiR«ftt*fIS t WE±Sn»tttt: 
(£ffl CD 9 *)C0-*A»*fc«W*^, Z n S t S i 0 2 
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0, Si0 2 *£&Y a 0 3 CD£ji;3S5 — 4 Ohio 1 % 

5:> 1 i-5 if** i ~ 4 ig£o^-f n^fcE 

*<03teES«Effc, 

[IS*JSG] IS*3Si;cE*^*E«fl£«:S:ffli\ « 
±t»PelO!Si*S:EaS«ct L"Cfflt\ ^-fno^igci- 
t> 7 o o n inKToj6ft«o^— 9*— o i tr— a 

■fSERSSkfrifc, 

[0 0 0 1 ] 



[0 0 0 3] K**ftOAflcft4^aiL"C*x^^^ 
(C^^-CIl, JtjSOSffiSffc^UVXcOitNAWuBieric 
al Aperture) {fclci 5 Klt3fc^flX*^—^SOSg'J\ E 

20 t*ES)afeift*±JfTrt^H^<OEftarff^— ^ti"-5 
MC A V (Modified Constant Angular Velocity) x — 

[0 0 0 4] E»a^teft#x^*^*?tt, *>e>^*c*e> 

[0 0 0 5] ro*jMfB^ {Wx.tfS6rt«tSSPJ{cE» 

5»-&f-*5^-Ctt36rt«ftHPiB. U:t>H«t;Mt«OE« 
j^figt fcfttf EftffiSM: 2 «i *3 E^g*co 



*«o«»t»R|<0W*tcfBaoE», ffiSSrff 
5fcfe<03t¥ft«fflE»a»Rt>*wix*:ffl^fcEftS^ 

[0 0 0 2] 

■C^oKiglc^ftOx-^^Eft • Pf-^"C'S5E»i 



[0 0 0 6] L&GE&CDJi^ Ltlt 4#^Hg6 3- 

SfrizEo^^age 3-5 7 8 5 9-^-E^ 
^L&GEftm *>5 h7y^«)E«^-^5»]i-tix 
t»^5 h7-/^WE«^-^?'JIBI±OMHjdSi|x*tr— 
ASO*^45fc» % H4Lfc^ES^-^yiJOBSco 

[000 7] Z<Dtctb, h — ^^S^jfc < 



(3) 



#BB¥8 -3 2 9 5 2 8 



h-tZi&V&ZitZtclb, mX-tit. SPIE Vo 
1. 1316, Optical Data Stora 
ge (1 9 9 0) pp. 3 SlCfcScfcSlw, %*f 4 
B£RBic#J§iJ<Z>#^S t^n^h-^^^>ir /HUB 

[0 0 0 8] LfrLtefrbZOXitXt*, 3fiK<03fe^» 

>K (36rt*tiSH) <0«**fL<U 

*>3fctf>{i3&&s*3o (Jpn. J. Appl. Phy 
s. V o l 3 2 (1993) pp. 5324-532 
8) o 

[0 0 0 9] r*UdJ:;h,fi, y> KB=^.^— ^fi-C* 

ft, n : &««Offl#P*0 h-*riS(6;«i* 

tii«fBB¥5 - 2 8 2 7 0 5*HcfcE$ix-C^5o 20 
[0 0 10] ro»Xii|E«:$nT^5CNtt; (** U 

[00 11] L&GE&£fT&9»£\ 7>KS«0*V 

*<Dj£H, -*(0CNJt^*L<(&Ti-5Cttt, 
[0012] 30 

(111-0. 1) K <<X S (111+ 0. 



[0 0 13] 

ffigffcSE&l, ±ffiKtt#ftffJ|* &J(54tJI&JB% 
«iLfc«*i»64 5, ME»±fc»l!tl<0W*«:E»S 
tttU"Cffl(r\ 7 0 0 nmKTOjSftOU— !f-3feSrfi8 

(1) «B^0. liiinWO. 7 m m«T, «HWB 
mt* 0 . 1 mKl 0 . 7 u mKT"C\ d»o«iaiS d ^ 

[0 0 14] 

[ft 4] A / 7 n < d < X/ 5 n 
[0 0 15] (2) TIEt^ftSix5*iESfi|«A-*e>co 

sit* t E»«H«cA» b osstjfecoffites « *\ 

[0016] 
[ft 5] 



1) 



(Ol^rUcE«L-CtE»^-^^fS-g-n p pff (^rHT 
[0 0 17] Lfc^o-C, jftft 7 0 0 nmBTOL/- 

£o K&^/v-yE»ffl3tE»aft:^St 40 

[0 0 18] HlH24KL&Gffl3te7^**<D7:'K 

^SrSSCBIi LT^Lfc. HfcJi,*-*- < -J-<5fcttfcE» 
JB2«*oJBtt#i&Lfc a S^fcr-Afitfttuv-Xft 

[0 0 1 9] Ml £H3tt*Eft«ttfcfe*tr-A5;ftS 50 



fffrrSffl^Sr^U BI2 tBl4ttE«v-^ 8±(ciR 
^ffi^lc-r^/c^tc, Eft^-* 8*si|x*lf-A5 i<9 

[0 0 2 0] c r "Ctt, *E^<0EftJf 0:Rffi&ta : & 

[0 0 2 1] i|Z*lf-AttKtgltliW*bfig*tSn50^ 
t 7> Ka^b^Kttjfett^-^Jas^fo^SJt*,): 0 



(4) ffl¥8-3 2 9 5 2 8 

5 6 
t 2 % • 2 n d/^fcitfeft^Sn^o * [0 0 2.3] EAT\ ^-^E£{iffiO&*fliC <!: oTlfc 

[0 0 2 2] fcfc'U iittStE^JEfff*. d(«(^ K^-^oSBSIt^^KtciCUXffilBSoSrffl^ft 
->0 OSES, ittite*if-AOittft"C-*5 0 ffitao^ ^b3£S;{ki-5w4:(c:i-5o mi<D£otcT*>i>77 * 

ffifta^Klfc-t-So wr-ett, m7r^I«^f)0 [0024] 

54t*^fiflltt^fe<OS«'*J:0 t>2 k a (a: Ste [ft 6 J 

<&i =Rci • e x p [— 2 re i • 2 n d/A] 

+ R c2 • e x p [-2 re i • 0] (a ) 

fcfc'U Roittl|X*lf-A*SBHItSixfc9^KJf|5(0«B« S: [0 0 2 5] g]2 0£ 5i:rw7 7^Eftv-^o* 

d tt^/u-^ai$, i mm%(o\&&, i asft^ia [0020] 

&^L-C^5o * [ft7] 

0 2 =R-i • e x p [— 2 7c i (2nd/Ha) ] 

+ R« 2 • e x p [-2 re i • 0] (b) 

-^fflcO«Bac7^&ORtt3fei[«:^L-C^5o 20 [0 0 2 8] 

[0 0 2 7] m3<0£ 5 (CT*/V:77*E»^ — [ft8] 
<Z>3 =Rci - exp{-2n -0] 

+ R c2 ' e x p [-2 7c i (2 n d/A) ] (c) 

«7j&>t>tf>5*t#i\ Ro a fiJ|X*tr-^^Bg|t$^7 4 |-j;&S-c$t:H^'#5o 

> Kao^ttG^fecoSAt^ic^L-Ci^, [0 0 3 0] 
[0 0 2 9] i4coi; 5[;r ; t^7 7^IES^- £<Z><Wr [ft9] 

<&4 =R-i • e x p [-2^ i a) ] 

4- R c2 * e x p [ - 2 re i (2nd/A) ] ( d ) 

fc*:U R.Wm^tr-A^fiSM^^^^/U-^^ 304 [00 3 4] 

^A^cDEatftS, R«=t±ilX*^-AdSSS*tSnfi7 [ftl2] R c i = Rc/ ( 1 + & ) (g) 

> Kawfitt6^ib<059t*ftS:*L"C^5o [0 0 3 5] 

[0 0 3 1 ] CC-C\ y> Kfi = ^^->^BT% -£<0*I [S13] R c2 -/3 R c X (1 + 0) (h) 

ttl|X*f-^gfi0-^tlE^L*ri^5O-C\ 0</3<l [0 0 3 6] 

£*Ki, [»14] R.i=R. / (1 + 0) (i) 

[0032] [0 037] 

[ft 1 0 ] R c2 = j3 R cl ( e ) [ft 1 5 ] R. a = J3 R. / ( 1 + (t ) ( j ) 

[0 0 3 3] i45o * (g) -5fc (j) (a) - (d) IdftA 

[fill] R.2=JR.i (f) L-Cfi31i-5t, 

t^t5 0 Rc =Rci+R c2 , R. = R-i+ R«2 1 ioV N 40 [0 0 3 8] 

(e) (f ) SrS3ai--5t, ♦ [ftio] 

0i = [R. + [J + exp [-4rcind/i]] (k) 

[0039] * * [ftl7] 02= [1/ + ] • 

[0 R« +R. ■ e x p [-4it ind/A-2ji i o] ] (1) 
[0040] %i >% [ft 18] 

03 = [Rc / (1 + 0) ] 

[ 1 + 0 • e x p [-4 re i n d/A] ] (m) 
[0 0 4 1 ] ★ ★ [ft 1 9 ] 

04 = [1/(1 + 0)] [R. - exp [-2jtia] + 

|1R C • e x p [-4 re i n d/A] ] (n) 



(5) 



- 3 2 9 5 2 8 



CL' (L) tt 
[0 0 4 2] 
[ft20] 

CL' (L) = Ui I 2 - | 0 3 I 2 (o) 

[0 0 4 3] 
[ft 2 1] 

CL' (G) = | <f> 3 I 2 - I I 2 (p) 

Sds*i:&^t^9rttt, a (o) <p) toi 

[0 0 4 4] 5£ (k) -5* (n) £5£ (o) (p) 
[0 0 4 5] 

[*2 2] a=ms ftfc'LmttSft) (q) 



[0 0 4 6] J oLk wixfcKL"Cf4ta.M^ (ui-0. 
Ire) *» (fcfc'L, (m-n) £*)tt.±) 

^o-CLi^tm^fe'h X> ffiffi.Sri 5 (m + 
0. Ik) (tztzLs (m-i-rc) £ »9 &'h) 4§ 

t =w/P, 6 = 2 (n - 1) 

[0 0 5 2] 

[ft 2 6 1 p - x / s i n e comm^ o sto^«)« 

&o~C tiSffl £i'i<5 0 

[0 0 5 3] 9>KXtt^-^<0^-fixOh7-y^tc 
5o (OflrJfli ««c o Xtt l 

[0 0 5 4] T*/W7T^E«^-^0?KfiRll#OtB«ft 
SE«B*iB^H«LfcfiS^7><-^t Lt, Eft® 

5p5-3 2 8 1 DSiflC*)5J;5^1 tr— A*— /<— 7 

j h&mfbti&a i h-m, Eft 

WoEftS^r^/u^r^ttffi^iBfi^lBr-fcSMcj; 



(l 



c o 

COS 



[0 0 4 7] *«Mt-J:ntf, 7>KXtt^/v-y<ow 
■f ti© h 7 y * (cEft t « ^« *o 0 QK£««Ei- 5 C 

t5:t#-Ci5. ESOflBEStco^-Ctt, Jpn. 
J. Appl. Phys. V o 1 3 2 (1993) p 
p. 5 3 2 4-5 3 2 8fcE«t£*l-0*5J:5t^ 

-^^U/7n-i/5n U : n: 

[0 0 4 8] CCC% »»3<0»£#a:fCO^T 
5£^So fflStt, He-Nel/-f-3t ffig6 30n 
m) ftSffiO«OW^-CV^Jt^ftW»fefigltL, Si§3fei- 
o^riS«0»«cJ:0|5iljftfcOJfc*S*«Io , l&# 
Mh, 2&*5S|£ 1 2 ^i^niSf^-ftSSraBSi- 

20 [0 04 9] 

Ift2 3] I a /I x =c o s 2 U t) 
[0 0 5 0] 

Ift2.4] I 2 / I i = {2s i n 2 U * ) 
s 6) } / [tt 2 { 1 -2 £ (1 - t ) (1 
6) } ] 
[0 0 5 1] 
[ft2 5] 

30 [0 0 5 5] Sfc, fi»Jx.tf, ff^¥5 -2 9 8 7 4 7 (C 
E«tSixT^SJ:3(c, ESStOKte*}c*3^T, T^r 

tt4<, «*«WS:lTofcteft, CNit^Eft^-^co 

tt»^KiR**:A. ti"5t, Ete^oitAo /A. 
40 [00 5 6] 

[^2 7] 0. 8 4S Ac /A. < 1. 0 1 

■f , j^iss 1 . 4 m/ s j&»e> 1 5 m/ s ofii^tsia^to 

[0 0 5 7] A c /A. J550. 8 4 Eft 
h7^ 6*» C #>ftfcfZ> Eft-7-^ cowrie J; 
50 o-Cd— /<-9^f hB#OE»HjS»<orao#ffl- 
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li, E» Sa^Bvsfrfi-C*)^ ^co^-c-LAo /A 
[0 0 5 8] rtoipftflSnfcftttSrW-rs^^^* 

»5K:fi, Ei»««*dSGeiSbtTeSr±fig^ti- 
5^^=iy>*ottSfbtt-»S:IS*2 0±5 11111(01?$ 

■C fc»i-¥"C t * 0 iS LEft?B*<OIsIft*s* L< (STL 

[00 5 9] SSttti LtB, 

A 1 t T i XttA 1 t T a (0^t*5 I i: ^IS 
U\ &b<&\ TiXIJTa^ti^O. 5 a t% 

oaa Sr*»-f 5 r i *36KJc iOW&^i4o fc 0 

[0 0 6 0] *«IBcOL&GfflJtx>f^^tt«SlX.^rffi 
E«?S £ # -C- £ 4 ^ J: 5 f c , K y 4 7* M « O * * & 
-XSrflM Lfcltf JB*#7 *4 tOlSf^ * * ^ ^ 

[ooGi] R*3i i icE*^«5«-S<o±^K^f* 

a, Sr, Y, La, Ce, Ho, Er, Yb, Ti. 
Zr, Hf, V, Nb. T a , Z n , A 1 , Si, G 
e, Pb^C0S$ft;^ N SfM4K>Ca, Mg, L 

[0 0 6 2] *(0 5*>"C% ZnStS i 0 2 *fcttY 3 
0 3 0'J>fc< i t-*OJR^iSSrffl^5»^ M£L< 
ttS i0 2 SfcttY 2 0 3 <D£4riS5 — 4 Omo 1 %"C 
A5t, EftLfc^**o«#££ttU:*ft$o ^ 

L-C8A l 9 3 w t tc «fc 0 g**r«iti-5 w t 
[0 0 6 3] X, Bfr&i*rx-f*^i Lfc»&iC7*-r 

•tf-fic, WffilBIB#{cE»}B*S-^dSffx.* 0 wixttu- 



(6) ffl?8-3 2 9 5 2 8 
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[0 0 6 4] ^MO^-f ^^SrKffH-Si-tt, ffi^fk 

fc, KtKttSftEA. /A. S;t>IESi£fflgL-C, &5 
i&lfflrtfc-f tdSCNit^Eft^-^O^y^O^f 

[0 0 6 5] A c /A. tt#«*5t<D*(0E«*O*<0 

*ifcA. /A. tft*<05t*3£ftiBt* Srffl^-cttJIfc 

(Xj».«Sfi*, 1 9 8 5) 3*[;:»L 

[0 0 6 6] *l5JSWStfJtttfl{c*5*t5fflti^ fftift 

*Jtot^|^^iffttr^oxtt^-E«c^nfc*ffi^«^v^•ct^ 

[0 0 6 7] E«RT>'fB*NFtc|-i/<;u^tti-aillLfcu 

[00 6 8] B±B#tcttESRT>*?B*B#o U-if-zsy 
30 -«fct> t(gvvN7— <^u— If— ^feSrlsllsi-S^^^^i-c 
B8Jti-5o ^cot^, H4ia«roEftii<otttt**a£ft: 

^-CS£*PL-C. E»Xtt5feEft««SS:«^"t--5wi{c:i 

[0 0 6 9] l«(cMUch7^^>^Oft(i 

/^-^«) t«rE»Hlo« (5>KI) fi, 

^^6OfS^(0t,Hr*ds^-fix(cE»Lfc»^lc*3^ 
■Ct'hS<45J;5(-i-aBW"Ctti : ltc-fsodsa 

40 a«j, *5V^i#ftlHl^»9SLE»?H*4tSrfTofc 

**^n^ h-^{cp«aiH^*i:*v^efl[t?Aixtf, i: 

[0 0 7 0] 

[*tS0*J] BIT, A*WSrto-c*«M*Sfolc»fL< 
«"C^Lfc^-fixOE»*#t?t), 9>K^EftLfc» 
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-<'Wil*IS*-v?*>ort: a Ltctf-oX, 7>KE«fc^ 

[0 0 7 1 ] HtSW 1 
StEttfi-tt* y * -si?*- h ( jfifi 6 8 0 n m<D U—f 
-3ttc*tL"CJBfiT*l. 5 6) *rflH\ ^-^ftRtf 
7 > K*Btt*l- 0 . 6 5 m m i L fc„ ^-yiS S d tt 
*Sl7 0nnit Lfci&\ ^rU-ifcgA = 6 8 0 nm^i 

#u/ (6n) ictes-rs. T»tt***«JfRtf 

±»»«<*R««ttZnSiS i0 2 (4 : 1 ^r/Ufl:) 
0>»£«i U T»R«ft:«»«<0!Biff& 1 0 0 n m, 
±ffilS«ft»»lOI«Jf S: 2 0 n m t Lfc 0 

[0072] ESlittu— if-sgiticiio-cr^/u^r 

^« te B %*a-CWiSW^ttait*ew"f G etSbtT 
e^±^t«fffl^fi\ ISfiJcJtttGe : S b : T 
e**5.fc*2 : 2 : 5 (fiS^-Jt) t Lfc« ESffOKQ 
fJ2 5nuitLfc 0 SltSMfiA 1 (CTa £2. 5 in o 
1 %?r^W-t5WI45rffll\ fllJfii lOOnmi Lfco 

[0073] ^-co»Ki-i^/<s/^ y >^aoT3i 

«ff»tt«/ESS/±»R«ft»Slli/S»»o«ic 

)«BSLfc 0 ^^y^y>^icJ:-6J«l»ii:ftfiEft«ttr 
^^^r^ttlS-C'feSfc^ u— If-ftfcj; O^ffir^ 
-'t^JSU fefi^lK^ffiffiffcSi*\ Zri£tD#l (*E 

[0 0 7 4] Lfc^o-C, E»ico^"Ctth7s/^±ici 
Kys!7-cou-lf-oi|x^br-A*rSgStL-C, ESS* 

7^E»^-^^t>^5#t*l:C0Sfk{cJ;o-C, ES^ 

1 0ni/s-ClHlts$it, 6 8 0 n uiC0¥«(fcW— IF— 3fc 
orBBDfio. 5 5co*ffeu>X-c-EiaiR±lc«)tL, 7' 

E»> S£&fTofc 0 

[0 0 7 5] ff^ESaWT<Oct5t-tTfTofc 0 fttfl 
icttto^'i'-^SriRL, 7. 4 7MH z Oft^-SrE 
R-f 6, USES'*?-** 1 0 mW^fo 1 2 mWif 1 

5 BWT-JS^y— (=*<-7/<7— ) &6niWClS 
Lfc. 

[0 0 7 6] *s<? b 7^1-7 4 -F—X'tfr 

ftf««3 0 kHz"CSBSLfctw5, CNjt!25 4- 
5 5 d Bift*?fc(t§:io*: 0 mz&Mo? > K£»R 
U ISI«>iE«S:fTo-CCNitS:iB!J^Lfciw5, ^A- 
-^C0»-&t^<*Ll^C Nit5 4-5 5 d B^f#fetl 
ft„ E^l^*S B B 0^SI<!:T^^7 7^^OBt(O5#t* 
coetSHi-iffgidJ; 0 T^/b7 7^«ffiOS*t3t* 
0. 0 1 Tcif^T^fco **<0ESStf>Kifc* 
itA c /A. fiffgtwJlO 0. 8 5t*ot, 
[0 0 7 7] 

ES*I<0G e : S b : T e 2 2 : 2 5 : 5 3 t 



(7) W^8-3 2 9 5 2 8 
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ffiKlfc. &Ktv ^^Sr»jg«3iu/s^lHH5Si3:, 

ftSIJi*ffl^-CJaifift2. 2 4MHz(OfiHESL 
fco ftSEft'<!7 — tt 8 . 5 mW^f) 10. 5 mW^f 
tU 0. 5mWffl*tSftS*fc, 
[0 0 7 8] 1 tr-A3t"-/<-7>f FftfTft^ Bft-CJH 

(=x— 7/<y — ) Sr4. SinWtcBJfei L 

fc Q -tOJSS, 1 0 k H z OJII^-C, CNJt 

10 5 7-5 9 dBtftff4fiS:tofc 0 -tOftK^fttttt 
ft07>K*a«U l^l«iEft*f7o-cCNtt:S:j»J^ 
Ltt:5, ^./U— :/<0»&i£<«fL^CNJfc5 7- 
5 9 d Bz)S»&ftfco 

[0 0 7 9] r<ot*Eft^-^oyy^tt^-^ote 
S^&«S*t8:fifjfiig<0 2 [El»5>coif n ^ n 7£ £ 
SlfflL-CiBJStL, 8nstfcofc c E»S#*Sft*ffit 

T*/W7 7^ttflSO5*t3t^0. 0 1 TtilA^^Io c 

^^CDEai^KilZ^JtA., /A. f«f£K:<k9 

20 0. 8 5-C&ofc 0 HSiC^HtfiWtCiU^fenfcEa 

/< 7 - 1 C N JtOHft £.^-r 0 

[0 0 8 0] Sgtfcffl 3 
Ute^J 1 irfRlCx^ 7^£i 5 m/ s ^0(6$^ Utfl 
(cffiEO^;i/-y$:»jRL, J^»l 1 MH z Off 4§-£ 
ESLfc c *iSES^<!7-a 1 2 mWi L, 1 \f—J»7t 
-/<-7<< hSrfrfc? ie!)t'S£^7-^7m\vl:@S 

[0 0 8 1 ] -tOJSSI, <l¥ttffifttffi 3 0 k H z (0$J£ 
■C% CNtt5 2 d B*S?#t><Xfc 0 ESS, 7mW-CDC 
30 jtS:ESh7 y^i-SgStLfci ^r^Dru^WJ 
2 5 d B«'>L, ?H*Jt2 5 (IBtSWiS^^ 

±<^L^CNJt5 2 d Bz)M#6>nfc 0 ^*lt(CO^T 
t>^-^i:^]^^(i2 4 d BdS»&ixfc a 
[0 0 8 2] ItttM 1 

T«R«*»IIS<oKw:Sr lOOnm, ESSoj^ff* 

40 IslteSli-, ifttOtcttfto^— ^Sraj^L, 1 1 

Bli:(8*Efi3SHS:ffl^TJBifi&2. 2 4MHz^fS* 
&ES Lfc 0 

[0 0 8 3] f:iiES^<7-(i 1 0 mWiti L, 1 m 

BttT?7H*^7— (=-<— 7y<7— ) 5:4. 5mW|^ 
i L£ G 1 0 k H z o»]^-c % C 

NJfc5 6 dBi&fffctffSriofco ' 
[0 0 8 4] ^o&^Sfif£S:c07> K£iii«U la 
«4E»SrfToTCNitS:aj5eL«:tw5, ^Vu-^O 
50 S-&i£<«EL^CNifc5 3 d B^»6iifc B roOJ;^ 
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[0 0 8 5] it&#j2 
TUm^mmmom 180n m, EftHOIBBP*: 
2 0 n nu iffiBfltffcffcSSB^BIJS* 8 0 n nn Rltl 
oMJSSr l 0 o n mt U *offi<0/£tt3StfiM2 t 
EIWcL-Cx-f^^Sr^KL^o &i-7V * * St»jSS 
3m/s-v?HIteS^ ftt0{-j£*<©7> KSriSHRU % 

%w\\ tmz{w£rmmm&%m^xm$L&2. 2 4mh 

z<D{t^-£EftLfc 0 

[0 0 8 6] *fiEBr'< 7 —a 8 niWA* b 9 m W* ~C t 
U 0. 5niWa^*v?ffiftSi3:fco 1 fcT— A*— 7 

4 . 5 mWIS^t Ltz 0 -CrOjSSI, 1 0 k H 

z<D$]£-C\ CNitS 0 — 5 1 d BCOliSSrt 
[0 0 8 7] *^tfc^«ttffiS<0^-^*:jS«L, 
Pl«*iaSSrfTo*CCNJt'S:ffl^Lfct CNit3 
9^4 0 d B LiWfbJftfc^otfia r<£>J;5^ 7 > K 
i ^u-:/ Off ^q p offco-;fr t < Bfb L , C N Jfcic 
Hici l d B{>tf>M££i:*: e ES8z)sjSfi*t«gtT^ 

[0 0 8 8] rOx-f ^^C0fE»l<DEl|X^JtA e /A 
. tttfS(cJ:i; l. l 9 ifeSicfc^jM^-f , 7>K 
SlTOU^ LfcKSh?-* CO^ 5> *(-4 13ns ~c£> 0 , H 

*:E»'< 7 - t C N Jt O BB« * vrta 
[0 0 8 9] tt&M 3 

TlfliRa*f*BlicoKIS«:2 2 0 n m, E&Jf<0|»?$: 
20n ±»»ffitt»»«cD!«»:£ 8 0 n m, K*f « 
(ORIS & 1 0 0 unit U ^^fdl^^iiHte^J 2 t 
IrMSKc L-CrV * 9 Srff « Lfc 0 
[0 0 9 0] *(:f-f *^?r*&iifi 3 in/ s -C-E1I5S 

E®KHS:fflv^-cHjSft2. 2 4MHzC0(ff^Eil 
7c Q ftiSEfi^ 17 -14 8 m\Vj&» 9 in w * •? i U 0 . 

tao eft-C}fi*^7— ( = -<-^^!7-) £4. 5mW 
B^t LfCo 

[0 0 9 1] *eD*SSI, £?(£^$*M 1 0 k H z OfIJ£ 
T\ CNJtS 1^5 2 d BOiSSriofco ^O&^fi 
ttffiftO^/u-:/£S!JRU iRiaftEftSrfifo-CCNtt; 
Srffl'JlE Lfct CNJt4 4-4 5 d B Lfr'&htlK 

##*L<JBffcU CNJfcKi7 d B t^SSr^Cfco 

[0092] ^mm^^mtr^^yrMmoB^ 
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(8) #1^8-3 2 9 5 2 8 

14 

Kft^JfcA. /A. liW-»jc:j:f9 1.2 1 fcfestcfca* 
1% 9>Ka-C8PJ3tLfcEft^--^c0^i/^ttl 
0ns 361ftW2 ±t) t*o"CV^ 0 

[0 0 9 3] itftM4 
TffllS«»»fll«0|«J5S: 1 5 0 n ^f(Dlgl|^ 

2 0nm&u *<om.<o&x-tmm2 t^KmrntnTj 

^^ffllt J!fclcx^^^Sr«a«3m/s"v?|gte 

*tDi-ffi*^^-^€:»iRU, Hifcffl 1 1 ^ i; 

«*E«8B*ffi^-CJ8iftft2. 2 4MHzO«^I2 
10 »Lfc 0 

[0 0 9 4] §iiE^^<!7-(4 1 0 mW^f) 1 2 mW* 
•CiU lm\V|l!j*-C^tS*fc 0 1 If- A*- a?- 5 

4 . 5 mWlgi Lfc 0 *:<0|gS* &fftffif«16 1 0 k H 
z(Om^X\ CNitS 4-5 5 d BififffcfjS&i o 

/Co 

[0 0 9 5] -tOi!fc(c^fitti£E07^K%S«L, ffl 
«4E«S:ffoTCNJt&»J^L/ctr5, ?>u*-7<D 
»&i£<*?L^CNJt5 4-5 5 d Bj5S»t>*lfc 0 7 
20 > Kt ^-^OCNJttt^L<+^tt^tt*5^)-C 

4 d B(6TLfe±(C, ftiS4E&^!7-AS^ 1 . 5 mW 

[0 0 9 6] ESSSS^Sftttfigffl-f 5 K7>f^U- 

^ ^ # <OE»l<oKilx*it A. /A. fiH-Kic iDo. 

7 5 "C&ofCa 
30 [0 0 9 7] 

*Ea«t**5J:U!E»S±*ffilcintf, 7> Ki^u 

-^w*icm^EaLTfc«?ss^ns5£sn-c^s 

hat^^-rssREftfll^focoKWatOffifitE 

fci:, y> KlfBOEfi-^— ^oa^^r y T U'</ut ^Vu— 
^ flSO ^ u^/KOM <0 ff * L fo ^ 5 ^ S:/S?ffi 

40 

[0 0 9 8] Lfcz)5o-C7V KSBi # >is—7n<D\t^-?ti 
{cEftLrtH^si^^OStft-S-fiH^ftb^ K 

■C#a B *3SW(O3tEft«t*<0Eail2)sr*/W7 
7^««Ol^icE»«(C!ftJRSii5JH#*O*(0^ 
WEE«Ji^S*ttll8o»^(cE»)iEcEiRSix5 

7^ttT-*5»-&S:A., Eft«z)sjSB H B «t<fi"C , A5»'& 
*A. tUtS, *gp%*ffltT*yU7 7^ttlia<0El|X 
50 33C9JtAc /A. 
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[0 0 9 9] 

[t28] 0. 84 ^ A c / A. < 1. 01 

(D&m^$Ul-fZ~t^3:>9 , B5CNJ£j&»oE»^ — * 

fnO««l: t 7 0 0 n m^TcOiSScO If — <Z> 1 tf 

mm 

[i2] #*W tc*3 ft 5 3tx * * <0«Jgtt t fiBSt ^ - 
mil 

[EI 3] 91 !■ if -5 Jt x 4 * 9 <0 tit&Vt t RgJt l^"' — 

[mi] 




(9) ffl¥8-3 2 9 5 2 8 
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mm 

[134] ^mmiz^-f^^^^^oimmtmM^- 
nm 

LfcH 

[BIG] lt««Jc*3ft5Ea^!7"iCNJtOB8«^ 
LfcH 

10 1 

2 Eft/I 

3 7 > Kffl 

4 fjU—'fU 

5 Jfcjfctr-A 

8 Eii^-^ 



[19 2] 



4 3 4 




